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LQWHUHVWLQJWKDWWKHOHQJWKRIKLJKZD\VLQFUHDVHGE\EHWZHHQDQG(XURVWDWZKLOH
WKHUHFHQWIXQGLQJRIELOOLRQ(XURV*UHHFHKDVUHFHLYHGIURPWKH(XURSHDQ&RKHVLRQ)XQGVIRUWKH
WUDQVSRUW VHFWRU  SHULRG ZHUH DOORFDWHGPDLQO\ WR QHZ URDG FRQVWUXFWLRQV  DQG RQO\
WRUDLO0R(9HU\OLWWOHPRQH\UHJDUGVSURMHFWVRIVXVWDLQDEOHPRELOLW\LQXUEDQDUHDV$VD
UHVXOW WKH LQFUHDVHRI*+*VHPLVVLRQVIURPURDG WUDQVSRUWZDVLQ*UHHFHGXULQJ WKHSHULRG
DQGRQO\ LQ(8 (($7KHPDLQYLFWLPVRI WKLVFDURULHQWHGFXOWXUHDUH WKHPRVW
YXOQHUDEOH URDG XVHUV VXFK DV FKLOGUHQ HOGHUO\ DQG SHRSOH ZLWK GLVDELOLWLHV 7KDW DOVR GHHSO\ KXUW WKH
VRFLDOFRKHVLRQDQGSXEOLFFKDUDFWHURIWKHFLW\DQGQHJDWLYHO\DIIHFWHGWKHQXPEHURILWVYLVLWRUV7RGD\
FDU LV XQDEOH WR H[HUW LWV XQGHQLDEOH FKDUP LQ $WKHQV MXVW EHFDXVH LW GRHV QRW ILW DQG LWV IXQFWLRQDO
EHQHILWV DUH YRLGHG.H\ZRUGV RI WKH FXUUHQW QHHGV DUH WR VDYH VSDFH UHGXFH HQHUJ\ FRQVXPSWLRQ DQG
SROOXWLRQFRPSO\LQJZLWKVSHFLILFFRPPLWPHQWVWRWKHLQWHUQDWLRQDOFRPPXQLW\
2QHRIWKHPRVWSRSXODUDOWHUQDWLYHVLVF\FOLQJ7KHELF\FOHDWWUDFWVPRUHDQGPRUH(XURSHDQFLWL]HQV
ZLWK LWV FKDUP DV WKH\ GLVFRYHU D GLIIHUHQW OLIHVW\OH SOHDVXUH KHDOWK MR\ YLWDOLW\ DQG IUHHGRP 7KH
HYHU\GD\ URXWLQH DFTXLUHV FRORU EHFRPHVPRUH IULHQGO\ JHQWOH DQG WKH FLW\ ORRNVPRUHEHDXWLIXO)RU
PDQ\SHRSOHF\FOLQJPHDQVVRFLDOL]LQJDQGQHZIULHQGVKLSV$UHFHQWVXUYH\LQRQHRIWKHODUJHVW*UHHN
FLWLHV9RORVIRXQGWKDWWKH*UHHNVQRZUHFRJQL]HWKHVHDGYDQWDJHVDQGWKH\H[SUHVVDKLJKLQWHQWLRQWR
XVHWKHELF\FOHIRUWKHLUGDLO\DFWLYLWLHV3DSDYDVLOHLRXHWDO,WLVDOVRFOHDUWKDWGXHWRWKHODFNRI
LQIUDVWUXFWXUHFLWL]HQVDUHYHU\UHOXFWDQWWRPDQLIHVWWKLVLQWHQWLRQ
7KH *UHHN0LQLVWU\ RI (QYLURQPHQW LQ UHFRJQLWLRQ RI WKLV GHILFLW IXQGHG D UHVHDUFK UHJDUGLQJ WKH
GHYHORSPHQWRIWKHPHWURSROLWDQF\FOHQHWZRUNRI$WKHQVZLWKDYLHZWRLQFOXGHLWLQWKHQHZPDVWHUSODQ
RIWKHFLW\7KHSODQQLQJRIWKHPHWURSROLWDQF\FOHQHWZRUNZDVDPDMRUFKDOOHQJHIRURXUUHVHDUFKWHDP
7KHH[WHQWRIWKHVWXG\DUHDWKHYDULHW\RISDUDPHWHUVWKDWVKRXOGEHWDNHQLQWRFRQVLGHUDWLRQWKHXQLTXH
XUEDQ DQG WUDQVSRUW FKDUDFWHULVWLFV RI $WKHQV DQG WKH VWUDWHJLF FKRLFH WR DYRLG D VWULFWO\ WRSGRZQ
DSSURDFK GHILQHG DQ LQWHUHVWLQJ DQG FKDOOHQJLQJ UHVHDUFK ODQGVFDSH 7KH PHWKRGRORJ\ GHYHORSHG LQ
UHVSRQVH WR WKHVH FKDOOHQJHV UHVXOWHG IRU WKH ILUVW WLPH LQ $WKHQV LQ D FRPSUHKHQVLYH SURSRVDO IRU D
PHWURSROLWDQF\FOHQHWZRUNFRQVLVWLQJRIPDMRUURXWHVNPLQOHQJWK
7KH VWUXFWXUH RI WKH SDSHU FRPSULVHV D UHYLHZ RI WKH OLWHUDWXUH RQ PHWURSROLWDQ F\FOH QHWZRUNV
SODQQLQJFKDSWHUWKHDSSOLFDWLRQRIRXUPHWKRGRORJ\DQGWKHUHVXOWVFKDSWHUDQGWKHFRQFOXVLRQV
LQFKDSWHU
%DFNJURXQG
:KLOH WKH ELF\FOH LV TXLWH SRSXODU LQPHGLXPVL]HG FLWLHV DURXQG WKH ZRUOG LW IDLOV WR DWWUDFW ODUJH
VKDUHVRIWULSVLQELJFLWLHV7KHREYLRXVUHDVRQLVWKDWWULSVLQPDMRUFLWLHVDUHORQJHUDQGDVDUHVXOWWKH
FDU EHFRPHV DPRUH SRSXODU FKRLFH7KLV LQ WXUQ OHDGV WR LQFUHDVHG WUDIILF FRQJHVWLRQ DQG UHGXFHV WKH
VHQVHRIVDIHW\IRUF\FOLVWV7KHV\VWHPDWLFVROXWLRQJLYHQWRWKLVYLFLRXVFLUFOHSUREOHPLVWKHFRPELQHG
XVHRIELF\FOHDQGSXEOLFWUDQVSRUWDQGWKHFRQVWUXFWLRQRIODUJHVFDOHPHWURSROLWDQF\FOHQHWZRUNVWKDW
PDNHVF\FOLQJDVDIHSOHDVDQWDQGIDVWRSWLRQ
7KH F\FOH QHWZRUN SODQQLQJ PHWKRGRORJLHV FDQ EH GLYLGHG LQWR WZR JURXSV VXSSO\ DQG GHPDQG
EDVHG5\EDUF]\N	:X7KHILUVWIRFXVHVRQGHVLJQLQJF\FOHLQIUDVWUXFWXUHVLQDOOWKRVHURDGVWKDW
F\FOLVWVPD\EHXVLQJZLWKSDUWLFXODUHPSKDVLVRQWKHVDIHW\DQGHDVHRIPRYHPHQW7KHVHFRQGDGMXVW
QHWZRUN SODQQLQJ RQ WKH GHPDQG IRU F\FOLQJ WULSV 7R WKLV HQG VWDWHG SUHIHUHQFH VXUYH\V DUH XVHG
+RSNLQVRQ 	 :DUGPDQ  7KH UHFHQW DGYDQFHPHQWV LQ UHFRUGLQJ PDSSLQJ DQG DQDO\]LQJ WKH
VSDWLDODWWULEXWHVRIWKHSUHIHUUHGF\FOHURXWHVXVLQJ*36DQG*,6VRIWZDUH0HQJKLQLHWDOKDYH
IRVWHUHGPRUH UHFHQWPHWKRGRORJLHVZKLFKVHHN WR LQWHJUDWH WKHVH WZRDSSURDFKHV /DUVHQ	*HQHLG\
 5\EDUF]\N 	 :X  *,6 LQ FRQMXQFWLRQ ZLWK PXOWLFULWHULD DQDO\VLV LV RQH RI WKH PRVW
IUHTXHQWO\XVHGPHWKRGVZKLFKRIIHUHDVHRISURFHVLQJDQGTXDQWLI\LQJTXDOLWDWLYHYDULDEOHVLQYROYHGLQ
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ERWK DSSURDFKHV ,W LV DOVR HDVLHU QRZ WR VLPXOWDQHRXVO\ DVVHVV IDFWRUV WKDW GHVFULEH WKH URDG
FKDUDFWHULVWLFVDQGWKHURXWHSUHIHUHQFHVRIF\FOLVWV
0XOWLFULWHULDPHWKRGVDOVRSURYLGHDQDGYDQWDJHWKDWKDV\HWWREHH[SORLWHGLQF\FOHQHWZRUNSODQQLQJ
7KH\FDQRSHQ WKHVFLHQWLILFSURFHGXUHV WR WKHSXEOLF 6WLUOLQJDIIHFW WKHFKRLFHRI URXWHVDQG
ILQDOO\V\QWKHVL]HWKHDSSDUHQWO\FRQWUDGLFWRU\UHTXLUHPHQWVRIDVFLHQWLILFDSSURDFKDQGDSURFHVVRSHQWR
WKHSXEOLF$ W\SLFDOPHWKRG LV WKH0XOWLDWWULEXWH8WLOLW\$QDO\VLV 0HUNKRIHUHWDO6FKZDUW]	
(LFKKRUQ  LQ ZKLFK WKH SXEOLF SDUWLFLSDWHV LQ WKH IRUPXODWLRQ RI HYDOXDWLRQ FULWHULD DQG WKH
GHILQLWLRQRI WKHLUZHLJKWV$QHYHQGHHSHU DQDO\VLV RI WKHSXEOLF YLHZV LV RIIHUHGE\ WKH'HOLEHUDWLYH
0DSSLQJ PHWKRG 'DYLHV HW DO  $ FRPPRQ IHDWXUH RI DOO PHWKRGV WKDW FRPELQH PXOWLFULWHULD
DQDO\VLV DQG SXEOLF SDUWLFLSDWLRQ LV WKDW WKH\ VHHN FRQVHQVXV UHJDUGLQJ WKH ZHLJKW RI HDFK FULWHULRQ
DYRLGLQJ WR XVH DYHUDJH YDOXHV ,Q WKH FDVH RI WKH $WKHQV PHWURSROLWDQ F\FOH QHWZRUN ZH DSSOLHG
PXOWLFULWHULD DQDO\VLV ZLWK GHOLEHUDWLRQ DQG WKH KHOS RI *,6 VRIWZDUH UHJDUGLQJ WKH TXDQWLILFDWLRQ DQG
PDSSLQJ RI WKH URDG HQYLURQPHQW FKDUDFWHULVWLFV DQG WKH F\FOLVWV¶ URXWHV SUHIHUHQFHV ,Q WKLV ZD\ ZH
VXFFHHGHGWRJDLQDGHHSHULQVLJKWLQWRF\FOLVWV¶FKRLFHVDQGSODQWKHQHWZRUNDFFRUGLQJO\,WLVDOVRYHU\
LPSRUWDQWWKDWF\FOLVWVIHOWWKDWWKH\FRQWULEXWHGGHFLVLYHO\WRWKHGHVLJQRIWKHQHWZRUNDQGWKHUHIRUHWKH\
SURPRWHG WKH UHVHDUFK UHVXOWV WR WKHSXEOLF WKURXJK WKHLUZHEVLWHVZHE IRUXPVQHZVSDSHUVDQGSXEOLF
GLVFXVVLRQV
0HWKRGRORJ\DSSOLFDWLRQDQGUHVXOWV
7KHVWDUWLQJSRLQWRIWKHUHVHDUFKZDVWKHLQYHVWLJDWLRQRIWKH(XURSHDQH[SHULHQFHRQLVVXHVUHJDUGLQJ
PHWURSROLWDQF\FOHQHWZRUNSODQQLQJ(LJKW(XURSHDQFLWLHVZKLFKKDYHGHYHORSHGVXFKQHWZRUNVZHUH
H[DPLQHG/RQGRQ&RSHQKDJHQ'XEOLQ%HUOLQ$PVWHUGDP%DUFHORQD3DULV=XULFK:HDQDO\]HGWKH
XUEDQ DQG WUDQVSRUW IUDPHZRUN RI HDFK FLW\ IRFXVLQJ RQ WKH SODQQLQJ SULQFLSOHV WKH WHFKQLFDO
FKDUDFWHULVWLFVDQGWKHDFFRPSDQ\LQJSURPRWLRQSROLFLHVHJELNHVKDULQJV\VWHPV7KHUHVXOWVIRUPHGD
XVHIXO UHIHUHQFH SRLQW IRU RXU UHVHDUFK HVSHFLDOO\ IRU LPSRUWDQW GHFLVLRQV VXFK DV WKH VKDSH RI WKH
QHWZRUNWKHURDGW\SHVDQGFDWHJRULHVWKHEDVLFGHVLJQSULQFLSOHVDQGWKHW\SHVRILQIUDVWUXFWXUH
,QWKHQH[WSKDVHZHGHYHORSHGDPHWKRGRORJ\OHDGLQJWRDSURSRVDOIRUDOHJLEOHIXQFWLRQDOVDIHDQG
SOHDVDQW PHWURSROLWDQ F\FOH QHWZRUN 6WUDWHJLF FKRLFH ZDV WR DYRLG D VWULFWO\ WRSGRZQ DSSURDFK DQG
WKHUHIRUH WKH YLHZV H[SUHVVHG E\ H[SHULHQFHG F\FOLVWV ZHUH LQWHJUDWHG LQ VSHFLILF PHWKRGRORJLFDO
SURFHGXUHVFRQWULEXWLQJVXEVWDQWLDOO\ WR WKH ILQDORXWFRPHRI WKHSURMHFW ,Q WKLVZD\ZH WULHG WRJLYHD
PHDQLQJIXOUROHWRHQGXVHUVDQGLQYROYHWKHPLQLPSRUWDQWGHFLVLRQVIRUWKHIXWXUHRIWKHFLW\0RUHRYHU
WKHLUYLHZVZHUHKHOSIXOWRGHWHUPLQHZKDWFRXQWVIRUWKHPLQFUHDVLQJWKHDWWUDFWLYHQHVVRIWKHQHWZRUN
6SHFLILFDOO\RXUPHWKRGRORJ\FRPSULVHVIRXUVXFFHVVLYHVWHSVILJXUH
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VWVWHS,GHQWLILFDWLRQRIWKHNH\PHWURSROLWDQSROHV
7KH DLPRI WKH ILUVW VWHSZDV WR LGHQWLI\ WKHPDMRU XUEDQ SROHVRI$WKHQV SURGXFLQJ DQG DWWUDFWLQJ
PRVWRIWKHGDLO\WULSVWREHFRPHWKHQRGHVRIWKHPHWURSROLWDQF\FOHQHWZRUN(LJKWPHWURSROLWDQSROHV
ZHUHGHWHFWHGEDVHGRQFULWHULDDVDWKHVSDWLDODOORFDWLRQRIVSHFLILFODQGXVHVUHWDLORIILFHVHGXFDWLRQ
)LJ7KHPHWKRGRORJLFDOVWHSVRIRXUUHVHDUFK
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OHLVXUH E WKH2'PDWULFHVRI WKH WZRPRVW UHFHQW WUDYHOVXUYH\V$0'30*$872
DQG F WKH KLHUDUFKLFDO QHWZRUN RI FHQWHUV LQ WKH 0DVWHU 3ODQ RI $WKHQV 2-+5  7KH ]RQHV
FRQQHFWLQJ WKHPHWURSROLWDQSROHVDUH WKHDUHDVDORQJZKLFK WKHF\FOH URXWHV VFHQDULRVZHUHGHYHORSHG
VHH ILJXUH  2XU REMHFWLYH ZDV WR PDNH DOO SRVVLEOH FRQQHFWLRQV EHWZHHQ WKH PDMRU SROHV XQOHVV
WRSRJUDSK\GLGQRWDOORZLW)LQDOO\]RQHVZHUHLGHQWLILHG$PD[LPXPZLGWKRINPZDVDWWULEXWHG
WR HDFK ]RQH WKXV HQVXULQJ WKDW F\FOH URXWHV VFHQDULRV ZRXOG PHHW WKH FULWHULRQ RI GLUHFWQHVV IRU DOO
FRXSOHV RI SROHV 7KHQ VSHFLILF FDWHJRULHV RI XUEDQ DFWLYLWLHVZLWK D VSHFLDO LQWHUHVW IRU F\FOLVWVZHUH
DQDO\]HGLQRUGHUWRH[DPLQHZKHWKHUWKH\DUHLQFOXGHGLQWKHLQLWLDO]RQHV$FFRUGLQJWRWKHUHVXOWV
WKH FRYHUDJH YDULHV EHWZHHQ  ZKLFK ZDV YHU\ VDWLVIDFWRU\ DV FULWLFDO DFWLYLWLHV VXFK DV
XQLYHUVLWLHVVKRSSLQJFHQWHUVDGPLQLVWUDWLRQDQGHQWHUWDLQPHQW]RQHVVKRZKLJKUDWHVVHHWDEOH

7DEOH7KHSHUFHQWDJHFRYHUDJHRIDFWLYLWLHVUHODWHGWRELF\FOHE\WKHSURSRVHGF\FOHURXWHV]RQHV
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
QGVWHS'HYHORSPHQWRIF\FOHURXWHVVFHQDULRV
7KHDLPRIWKHVHFRQGVWHSZDVWKHVSHFLILFDWLRQRIWKHF\FOHURXWHVVFHQDULRVZLWKLQWKHVSDWLDOFRQWH[W
RIWKH]RQHVGHILQHGLQWKHSUHYLRXVVWHS,WLVTXLWHREYLRXVWKDWLQDEURDG]RQHRINPWKHUHH[LVW
PRUHWKDQRQHDOWHUQDWLYH6RZHIROORZHGVRPHEDVLFSODQQLQJSULQFLSOHVUHODWLQJWRVDIHW\GLUHFWQHVV
FRPIRUWDQGTXDOLW\RIXUEDQHQYLURQPHQWLQRUGHUWRGHILQHWKHLQLWLDOF\FOHURXWHVVFHQDULRV$GGLWLRQDO
VFHQDULRVGHULYHGE\DWKH*UHHN&\FOLVWV2UJDQL]DWLRQHDUO\SURSRVDOV*UHHN&\FOLVWVDQGED
ZRUNVKRSZLWK H[SHULHQFHG F\FOLVWV RUJDQL]HGE\ WKH UHVHDUFK WHDP ,Q WKLVZRUNVKRS F\FOLVWVZHUH
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 RI F\FOH UHODWHG DFWLYLWLHV
LQFOXGHG LQ WKH F\FOH URXWHV
]RQHV
         
$WKHQV
3LUDHXV
)LJ/HIW7KHPHWURSROLWDQSROHVWKH]RQHVZKHUHF\FOHURXWHVVFHQDULRVDUHGHYHORSHGDQGWKHVSDWLDOGLVWULEXWLRQRIWKH
HGXFDWLRQDODQGUHFUHDWLRQDODFWLYLWLHV5LJKW$QH[DPSOHRIIRXUF\FOHURXWHVVFHQDULRVEHWZHHQWKHFHQWHUVRI$WKHQVDQG3LUDHXV
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DVNHGWRHYDOXDWHWKHUHVHDUFKWHDPVFHQDULRVRUHYHQVXJJHVWWKHURXWHVWKDWWKH\XVHIRUWKHLUFRPPXWLQJ
WULSV )LQDOO\  F\FOH URXWHV VFHQDULRV LQ  ]RQHV DERXW  VFHQDULRV]RQH ZHUH LGHQWLILHG ,Q WKH
UHPDLQLQJ]RQHVWKHUHZDVQRQHHGIRUDOWHUQDWLYHVEHFDXVHWKHDGYDQWDJHVRIRQHVFHQDULRZHUHUHDOO\
VWURQJHJDORQJWKHVKRUHOLQHRUDVWUHDP
UGVWHS(YDOXDWLRQRIWKHF\FOHURXWHVVFHQDULRV
7KH DLP RI WKH WKLUG PHWKRGRORJLFDO VWHS ZDV WKH HYDOXDWLRQ RI WKH F\FOH URXWHV VFHQDULRV DQG WKH
VHOHFWLRQRIWKHRSWLPXPRQHVIRUHDFK]RQHEDVHGRQVSHFLILFFULWHULD,QWKLVZD\DILUVWQHWZRUNVFKHPH
ZDV GHVLJQHG 0XOWLFULWHULD DQDO\VLV ZLWK WKH SDUWLFLSDWLRQ RI H[SHULHQFHG F\FOLVWV LQ D WKH FULWHULD
IRUPXODWLRQDQGEWKHZHLJKWJLYLQJSURFHVVZDVDSSOLHGLQRUGHUWRLGHQWLI\WKHRSWLPXPURXWHV0RUH
VSHFLILFDOO\WKHVWHSVIROORZHGZHUH
x 6HOHFWLRQRIWKHHYDOXDWLRQFULWHULD
x 4XDQWLILFDWLRQRIWKHFULWHULDSHUF\FOHURXWHVFHQDULRXVLQJ*,6VRIWZDUH
x 'HWHUPLQDWLRQRIWKHFULWHULDZHLJKWVDQGDSSOLFDWLRQRIPXOWLFULWHULDDQDO\VLVSHU]RQH,GHQWLILFDWLRQ
RIWKHRSWLPXPF\FOHURXWHV
x &RQILJXUDWLRQRIDGUDIWSODQIRUWKHPHWURSROLWDQF\FOHQHWZRUN
6HOHFWLRQDQGTXDQWLILFDWLRQRIWKHHYDOXDWLRQFULWHULD

7KHUHVHDUFKWHDPSURSRVHGWKHPDLQJURXSRIWKHHYDOXDWLRQFULWHULDDQGWKHQDVNHGWKHH[SHULHQFHG
F\FOLVWV WR FRPPHQW UHMHFW RU DGG VRPHPRUH 7KH JHQHUDO SULQFLSOHV ZKLFKZHUH XVHG IRU WKH LQLWLDO
VHOHFWLRQ RI WKH F\FOH URXWHV VFHQDULRV VXFK DV VDIHW\ GLUHFWQHVV FRPIRUW DQG TXDOLW\ RI XUEDQ
HQYLURQPHQWZHUHGLVFXVVHGFULWHULDZHUHILQDOO\VHOHFWHG
x (QHUJ\ &RQVXPSWLRQ 7KH HQHUJ\ FRQVXPSWLRQ IRU D F\FOLVW LV SULQFLSDOO\ DIIHFWHG E\ WZR
SDUDPHWHUV WKH OHQJWK DQG WKH VORSH RI WKH URXWH:H FDOFXODWHG WKLV E\ GLYLGLQJ HDFK URXWH LQWR
VHFWLRQVZLWKGLIIHUHQWVORSH(QHUJ\FRQVXPSWLRQLVDOVRDIIHFWHGE\WKHFRHIILFLHQWRIIULFWLRQRIWKH
VXUIDFHPDWHULDO+RZHYHUWKLVFDOFXODWLRQZDVEH\RQGWKHVFRSHRIWKLVUHVHDUFK
Ǽ& /L6L >/LOHQJWKRIURXWHVHFWLRQLNP_6LVORSHRIURXWHVHFWLRQL@   
x -XQFWLRQV'HQVLW\,WGHVFULEHVWKHOHYHORIVDIHW\DQGFRQWLQXLW\RIDF\FOHURXWH,WZDVFDOFXODWHG
DV WKH TXRWLHQW RI WKH QXPEHU RI QRGHV DQG WKH OHQJWK RI D URXWH :H GHILQHG D QRGH DV WKH
LQWHUVHFWLRQRI D URXWHZLWK D URDGRI HTXDO RU KLJKHUKLHUDUFKLFDO OHYHO7KH VLJQDOL]HGQRGHVZDV
WDNHQLQWRDFFRXQWDWOHYHOJLYHQWKDWF\FOLVWVLQURXJKO\KDOIRIWKHPZLOOSDVVGXULQJWKHJUHHQ
SHULRG
-' QXPEHURIQRGHVURXWHOHQJWK       
x 7UDIILF,QWHQVLW\,WGHVFULEHVWKHSUHVVXUHDQGGLVFRPIRUWWKDWDF\FOLVWIHHOVGXHWRWKHWUDIILF7KH
FDOFXODWLRQLVEDVHGRQWKHKLHUDUFKLFDOOHYHORIWKHURDG7KUHHOHYHOVRIWUDIILFYROXPHZHUHGHILQHG
ORZ_  PHGLXP_   KLJK_  7KXVPRWRUZD\V DQG SULPDU\ DUWHULHV FRUUHVSRQG WR KLJK WUDIILF
YROXPHVHFRQGDU\DQGFROOHFWRUURDGVWRPHGLXPDQGORFDOURDGVWRORZ
7, /L7L/L>/LOHQJWKRIURXWHVHFWLRQLNP_7LWUDIILFYROXPHOHYHORIURXWHVHFWLRQL@  
x 7UDIILF 6SHHG ,W UHIHUV WR WKH DYHUDJH VSHHG RI YHKLFOHV RQ D URXWH DQG WKHUHIRUH WKH IHHOLQJ RI
LQVHFXULW\FDXVHGWRF\FOLVWV7KUHHOHYHOVRIWUDIILFVSHHGZHUHGHILQHGORZ_PHGLXP_KLJK_
7KHFDOFXODWLRQLVEDVHGRQWKHJHRPHWULFDOFKDUDFWHULVWLFVDQGWKHFRQJHVWLRQOHYHORIWKHURDG
76 /L6L/L>/LOHQJWKRIURXWHVHFWLRQLNP_6LWUDIILFVSHHGOHYHORIURXWHVHFWLRQL@  
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x /HJLELOLW\ ,WGHVFULEHVKRZHDVLO\D URXWH LV LPSULQWHG LQ WKHF\FOLVWV¶PLQGGXH WR LWV IRUP+LJK
OHJLELOLW\PDNHVWKHURXWHPRUHIULHQGO\DQGWKHF\FOLVWOHVVGHSHQGHQWWRWHFKQLFDODVVLVWDQFHPDSV
*36,WLVFDOFXODWHGDVWKHTXRWLHQWRIWKHQXPEHURIGLUHFWLRQDOFKDQJHVGHYLDWLRQIURPDVWUDLJKW
OLQHDQGWKHOHQJWKRIDURXWH
/ QXPEHURIGLUHFWLRQFKDQJHVEUHDNVURXWHOHQJWK     
x 1DWXUDO (QYLURQPHQW ,W GHVFULEHV WKH GHJUHH RI SUHVHQFH RI QDWXUDO HOHPHQWV HJ VWUHDP
FRDVWOLQHIRUHVWXUEDQSDUNDORQJWKHURXWH7KUHHLQGLFDWRUOHYHOVZHUHGHILQHG,PSRUWDQWFRQWDFW_
URXWHLQODQGVFDSHRULQODUJHSDUNVPHGLXPFRQWDFW_URXWHEHVLGHXUEDQSDUNVRUVWUHHWVZLWK
GHQVHKHGJHURZVOLWWOHFRQWDFW_URXWHDORQJDURDGZLWKPLQLPDOSUHVHQFHRIJUHHQVSDFHV
1( /L1L/L>/LOHQJWKRIURXWHVHFWLRQLNP_1LGHJUHHRISUHVHQFHRIQDWXUDOHOHPHQWVLQURXWHVHFWLRQL@
x %XLOW(QYLURQPHQW,WGHVFULEHVWKHTXDOLW\RIXUEDQDUFKLWHFWXUDOHQYLURQPHQWDORQJDURXWH7KUHH
LQGLFDWRUOHYHOVZHUHGHILQHG+LJKTXDOLW\_URXWHLQKLJKTXDOLW\XUEDQDUFKLWHFWXUDOHQYLURQPHQW
PHGLXPTXDOLW\_URXWHDORQJUDLOZD\OLQHVWUDPOLQHVSHGHVWULDQVWUHHWVWUDIILFFDOPHGURDGVORZ
TXDOLW\_URXWHLQORZTXDOLW\XUEDQDUFKLWHFWXUDOHQYLURQPHQW
%( /L%L/L>/LOHQJWKRIURXWHVHFWLRQLNP_1LTXDOLW\OHYHORIWKHXUEDQHQYLURQPHQWDORQJURXWHVHFWLRQL@
x $FWLYLWLHV FRYHUDJH 7KLV FULWHULRQ UHJDUGV WKH QXPEHU DQG W\SH RI XUEDQ DFWLYLWLHV WKDW D URXWH
VHUYHV7KH FDOFXODWLRQZDVEDVHGRQ WKHXUEDQ DFWLYLWLHV LGHQWLILHG LQ WKH ILUVW VWHS:HH[DPLQHG
KRZPDQ\RI WKHP IDOO LQWR D EXIIHU ]RQHRI P IURP WKH URXWH7KHQ WKHYDULRXV FDWHJRULHV RI
XUEDQDFWLYLWLHVZHUHZHLJKWHGLQRUGHUWRSURYLGHDERQXVRQWKRVHURXWHVVHUYLQJDFWLYLWLHVRIKLJK
LQWHUHVWIRUWKHF\FOLVWV7KHKLJKHUZHLJKWZDVJLYHQWRXQLYHUVLWLHVDQGWKHORZHUWRKRVSLWDOV
x &HQWUDOLW\7KLVFULWHULRQUHJDUGVWKHQXPEHURIXUEDQFHQWHUVWKDWDURXWHVHUYHV:HILUVWLGHQWLILHG
WKH ORFDWLRQRI DOOPXQLFLSDOLWLHV¶ FHQWHUV DQG WKHQ H[DPLQHGKRZPDQ\RI WKHP IDOO LQWR DEXIIHU
]RQHRIPIURP WKH URXWH:HGHFLGHG WRH[WHQG WKHEXIIHU]RQH IURPP WRPDVXUEDQ
FHQWHUVH[HUWJUHDWHUDWWUDFWLRQWRF\FOLVWVJLYHQWKHKLJKHULQWHQVLW\RIDFWLYLWLHV
x $FFHVVLELOLW\ WR XUEDQ SDUNV 7KH FULWHULRQ FRQFHUQV WKH QXPEHU RI XUEDQ SDUNV VXLWDEOH IRU
F\FOLQJWKDWDURXWHVHUYHV
x $FFHVVLELOLW\ WR SXEOLF WUDQVSRUW VWDWLRQV7KHFULWHULRQGHVFULEHV WKHQXPEHUDQG W\SHRISXEOLF
WUDQVSRUWVWDWLRQVWKDWDURXWHVHUYHV:HILUVWH[DPLQHGKRZPDQ\RIWKHPIDOOLQWRDEXIIHU]RQHRI
P IURP WKH URXWH DQG WKHQ WKH VWDWLRQV ZHUH ZHLJKWHG EDVHG RQ WKHLU KLHUDUFKLFDO OHYHO
PHWURSROLWDQUHJLRQDODQGORFDOVWDWLRQV
7KHYDOXHVRIDOO WKHDERYHFULWHULDZHUHFDOFXODWHGIRUF\FOHURXWHV VFHQDULRV WKURXJK*,6VRIWZDUH
$UF*LV7KHILQDOYDOXHVZHUHWUDQVIRUPHGLQWRVFDOHLQRUGHUWRDOORZFRPSDULVRQVEHWZHHQ
WKHPVHHWDEOH

7DEOH7KHYDOXHVRIWKHHYDOXDWLRQFULWHULDVFDOHIRUWKHF\FOHURXWHVVFHQDULRVRIWKH$WKHQV3LUDHXV]RQHVHHILJ

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$3            
$3            
$3            
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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          
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&ULWHULDZHLJKWLQJDQGPXOWLFULWHULDDQDO\VLV

2QHRIWKHPRVWFULWLFDOLVVXHVLQPXOWLFULWHULDDQDO\VLVLVWKHZHLJKWLQJRIWKHYDULRXVFULWHULDWKDWIRUP
WKHHYDOXDWLRQEDVLV,QRXUFDVHZHFKRVHWRDWWULEXWHZHLJKWVIURPWKHSURVSHFWLYHXVHUVRIWKHQHWZRUN
LQWKHIUDPHZRUNRIDSDUWLFLSDWRU\SODQQLQJDSSURDFK0RUHVSHFLILFDOO\ZHHVWDEOLVKHGDZRUNLQJJURXS
FRPSULVLQJ  PHPEHUV RI WKH UHVHDUFK WHDP DQG  H[SHULHQFHG F\FOLVWV :H GHILQHG DV H[SHULHQFHG
F\FOLVWVWKRVHZKRXVHGWKHELF\FOHDVWKHPDLQWUDQVSRUWPHDQIRUWKHODVW WZR\HDUV6LQFH WKHUHLVQR
GDWDDYDLODEOHUHJDUGLQJWKHVRFLRHFRQRPLFSURILOHRIF\FOLVWVLQ*UHHFHZHSURFHHGHGWRDSUHOLPLQDU\
ZHEVXUYH\DPRQJUHJXODUF\FOHXVHUVSDUWLFLSDQWV7KHUHVXOWVVKRZHGWKDWELF\FOHXVHUVLQ$WKHQV
DUH SUHGRPLQDQWO\ \RXQJ  \HDUV  KLJKO\ HGXFDWHG DW OHDVW D EDFKHORU¶V GHJUHH PHQ
6RZHFKRVHD UHSUHVHQWDWLYH VDPSOH IRURXUZRUNLQJJURXSFRQVLVWLQJRIPHQDQG
ZRPHQ PRVW RIZKRPZHUH XQGHU  \HDUV ROG PHPEHUV  PHPEHUV   LQ
WRWDODQGKLJKO\HGXFDWHGPHPEHUVKDGDWOHDVWDEDFKHORU¶VGHJUHH
7KH ZHLJKWLQJ PHWKRGRORJ\ ZDV FRPSOHWHG DIWHU WZR PHHWLQJV DQG LQFOXGHG WKH IROORZLQJ VWHSV
)LUVWO\ WKHUHVHDUFKWHDPSUHVHQWHGDQGH[SODLQHGWKHHYDOXDWLRQFULWHULDRQHE\RQH7KHQDGLVFXVVLRQ
VHVVLRQIROORZHGEHWZHHQWKHPHPEHUVRIWKHUHVHDUFKWHDPDQGWKHF\FOLVWVLQRUGHUWRFODULI\WKHORJLF
RIHDFKFULWHULRQ,QWKHQH[WVWHSWKHUHVHDUFKWHDPGLVWULEXWHGDSULQWHGIRUPUHJDUGLQJWKHDSSOLFDWLRQRI
ZHLJKWV RQ D  VFDOH DQG D GRFXPHQW VXPPDUL]LQJ HDFK FULWHULRQZKLOH GHWDLOHG LQVWUXFWLRQVZHUH
SURYLGHG IRU WKH FRPSOHWLRQ RI WKH IRUP %DVHG RQ WKH UHVXOWV RI LQGLYLGXDO ZHLJKWLQJ ZH DSSOLHG
PXOWLFULWHULDDQDO\VLVZKLFKUHYHDOHGWKHRSWLPXPF\FOHURXWHIRUHDFK]RQH,QWKHQH[WZRUNVKRSRQH
GD\ DIWHU WKH RSWLPXP URXWHV ZHUH SUHVHQWHG WR WKH H[SHULHQFHG F\FOLVWV LQ RUGHU WR PDNH D GLUHFW
FRQQHFWLRQEHWZHHQWKHLUZHLJKWLQJFKRLFHVDQGWKHUHVXOWVRQWKHPDSRIWKHFLW\$GLVFXVVLRQHQVXHGRQ
DOOWKHRSWLPXPURXWHVDQGWKHQF\FOLVWVZHUHDVNHGWRGHFLGHWRJHWKHUEDVHGRQWKHYLVXDODQDO\VLVRIWKH
URXWHV WKHILQDOJURXSZHLJKWVVHHWDEOH$PHPEHURIWKHUHVHDUFKWHDPZDVWKHFRRUGLQDWRURIWKH
GHEDWH8QGHUWKHQHZ³JURXSZHLJKWV´PXOWLFULWHULDDQDO\VLVZDVUHDSSOLHGSURYLGLQJWKHILQDORSWLPXP
URXWHSHU]RQHDQGDILUVWQHWZRUNVFKHPHVHHWDEOHDQGILJXUH
,W LV SDUWLFXODUO\ LQWHUHVWLQJ WKDW WKH PRVW LPSRUWDQW FULWHULD IRU F\FOLVWV DUH HQHUJ\ FRQVXPSWLRQ
MXQFWLRQVGHQVLW\OHJLELOLW\DQGFHQWUDOLW\ZKLOHWKHFULWHULDUHODWLQJWRWKHWUDIILFLQWHQVLW\DQGVSHHGZHUH
DVVHVVHGORZHU7KHOHVV LPSRUWDQWFULWHULDDUHUHODWHGWRWKHQDWXUDOHQYLURQPHQWDFFHVVWRXUEDQSDUNV
DQGSXEOLFWUDQVSRUWVWDWLRQV$ZLGHUDQJHRIWKRVHFULWHULDLVFRQVLVWHQWZLWKRWKHUVWXGLHV$PRQJWKHVH
WKH PRVW LPSRUWDQW DUH D SUHIHUHQFH IRU FRQWLQXRXV SURYLVLRQ RI ELF\FOH IDFLOLWLHV DQG URXWHV ZLWK
PRGHUDWHVORSH6WLQVRQ	%KDW7LW]HHWDODVZHOODVURXWHVZLWKIHZHUFURVVVWUHHWVQR
SDUDOOHO SDUNLQJ DQG IHZHU WUDIILF FRQWUROV 6WLQVRQ 	 %KDW  $FFRUGLQJ WR 6HQHU HW DO 
WUDIILF FRQWUROV DQG FURVVVWUHHWV KDYH D QHJDWLYH HIIHFW PDLQO\ RQ IHPDOHV DQG LQH[SHULHQFHG F\FOLVWV
ZKLOH WUDIILF YROXPH H[HUW D VLPLODU LPSDFW RQ F\FOLVWV HVSHFLDOO\ ZKHQ LW LV DFFRPSDQLHG E\ QRQ
FRQWLQXRXVELF\FOHIDFLOLWLHV,QRXUVWXG\WKHFKDUDFWHURIWKHQHWZRUNVHHPVWRLQIOXHQFHVLJQLILFDQWO\WKH
FULWHULD SUHIHUHQFHV &\FOLVWV VHHP WR SUHIHU WKH PHWURSROLWDQ URXWHV WR RIIHU IDVW GLUHFW DQG VDIH
PRYHPHQW WR WKH GHWULPHQW RI TXDOLWDWLYH FKDUDFWHULVWLFV RI D F\FOH URXWH OLNH WKH DWWUDFWLYHQHVV RI WKH
XUEDQHQYLURQPHQW2Q WKHFRQWUDU\ DFFRUGLQJ WR'LOO	*OLHEH ZKHQ WKH WUDYHOSXUSRVHRI WKH
F\FOLVW LV UHFUHDWLRQ WKHQ WKH GLVWDQFH PLQLPL]DWLRQ DQG WKH DYRLGDQFH RI KLOO\ WHUUDLQ DUH WKH ORZHVW
SULRULWLHV$VDF\FOLVWPDOHVWDWHGLQRXUZRUNVKRSV)RUUHFUHDWLRQDOSXUSRVHV,ZRXOGQRWFKRRVH
WKHPHWURSROLWDQQHWZRUNEXWDFLW\SDUNZKLOHDVHFRQGRQHIHPDOHQRWHG7KHEHVWIRUPHLVWR
UHDFK P\ GHVWLQDWLRQ ZLWK FORVHG H\HV HIIRUWOHVVO\ DQG VDIHO\´ 7KHVH RSWLRQV SUHPLXP F\FOH URXWH
VFHQDULRV LQ FHQWUDO DUWHULHV DQG GRZQJUDGHG ORQJHU URXWHV LQ VHFRQGDU\ D[HV HYHQ LI WKH XUEDQ
HQYLURQPHQWWKHUHZDVEHWWHUVHHILJXUH6WUDLJKWURXWHVLQUHODWLYHO\VKRUWGLVWDQFHIURPPDMRUXUEDQ
FHQWHUVZHUHDOVRVHOHFWHGE\SULRULW\

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WKVWHS6SDWLDOFRYHUDJHDVVHVVPHQWDQGILQDOVHOHFWLRQRIWKHPHWURSROLWDQF\FOHURXWHV
$IWHUWKHLGHQWLILFDWLRQRIWKHRSWLPXPF\FOHURXWHVSHU]RQHZHSURFHHGHGWRDQRYHUDOODVVHVVPHQWRI
WKH PHWURSROLWDQ F\FOH QHWZRUN LQ WHUPV RI VSDWLDO FRYHUDJH RI WKH RYHUDOO PHWURSROLWDQ DUHD DQG WKH
GHWHUPLQDWLRQ RI WKH LPSOHPHQWDWLRQ SULRULWLHV )LUVWO\ ZH LGHQWLILHG WKH DUHDV WKDW WKH LQLWLDO F\FOH
QHWZRUN DV GHILQHG LQ VWHS  GLG QRW FRYHU :H DSSOLHG EXIIHU DQDO\VLV LQ D P ]RQH DORQJ WKH
QHWZRUNZKLFKPHDQVWKDWDF\FOLVWFRXOGDSSURDFKDQHWZRUNEUDQFKLQDERXWPLQXWHVZLWKDQDYHUDJH
VSHHGRI NPK:H IRXQG VXFK DUHDV VHH ILJXUH DQG H[DPLQHGZKHWKHU DQ\RI WKH F\FOH URXWHV
VFHQDULRVWKDWKDGLQLWLDOO\EHHQUHMHFWHGZRXOGEHDSSURSULDWHWRVHUYHWKHVHDUHDV,IVXFKDVFHQDULRGLG
QRWH[LVWWKHQZHGHVLJQHGDQHZF\FOHURXWH(YHQWXDOO\FRPSOHPHQWDU\VHJPHQWVZHUHDGGHG7KH
ILQDOQHWZRUNFRQVLVWVRIURXWHVWRWDOLQJNPLQOHQJWKDQGDOORZLQJWKHPDMRULW\RIWKH$WKHQLDQVWR
UHDFK D QHWZRUN EUDQFK LQ OHVV WKDQ  PLQXWHV ,Q WKH ILQDO VWHS WKH F\FOH URXWHV ZHUH FDWHJRUL]HG
DFFRUGLQJWRWKHLULPSOHPHQWDWLRQSULRULW\EDVHGRQDWKHDLPWRREWDLQULJKWIURPWKHILUVWSKDVHDQ
LQWHJUDWHG DQG IXQFWLRQDO QHWZRUN IXOILOOLQJ WKH FULWHULRQ RI FRQWLQXLW\ RU DUWHULDOLW\ DFFRUGLQJ WR
0DUVKDOO  E WKH JHRJUDSKLFDO SRVLWLRQVLJQLILFDQFH RI D URXWH LQ UHODWLRQ WR WKHZKROH QHWZRUN
HJ FHQWUDO RU UHJLRQDO DQG F WKH JHRJUDSKLFDO SRVLWLRQVLJQLILFDQFH RI D URXWH LQ UHODWLRQ WR WKH
QHLJKERULQJURXWHVRIWKHQHWZRUN)LQDOO\F\FOHURXWHVRINPOHQJWKLQFOXGHGLQSKDVH$DQG
URXWHVRINPOHQJWKLQSKDVH%VHHILJXUH
7DEOH7KHILQDOZHLJKWVRIWKHHYDOXDWLRQFULWHULDJLYHQE\WKHJURXSRIWKHH[SHULHQFHGF\FOLVWV

7DEOH  7KH UHVXOWV RI WKHPXOWLFULWHULD DQDO\VLV IRU WKH$WKHQV3LUDHXV ]RQH EDVHG RQ WKH F\FOLVWV¶ SHUVRQDOZHLJKWV OHIW DQG
JURXSZHLJKWVULJKW7KHIRXUWKVFHQDULRZDVILQDOO\VHOHFWHGLQWKLVFDVHHYHQLIWKHILUVWRQHZDVFRQVLGHUHGDVWKHRSWLPXPLQ
WKHILUVWGD\RIWKHZRUNVKRSDFFRUGLQJWRWKHSHUVRQDOZHLJKWV

&RQFOXVLRQV
7KH SURPRWLRQ RI F\FOLQJ LQ*UHHFH LV QRW MXVW D WUDQVSRUWDWLRQ FKDOOHQJH7KH FRQGLWLRQV LQ*UHHN
URDGVDUHVRKRVWLOHWRKXPDQSUHVHQFHWKDWF\FOLQJSROLFLHVVKRXOGWDNHWKHIRUPRIDEURDGHUVWUDWHJ\IRU
FXOWXUH VHFXULW\ KHDOWK TXDOLW\ RI OLIH DQG HFRQRPLF GHYHORSPHQW +RZHYHU SROLWLFDO GHFLVLRQV DQG
SODQQLQJSUDFWLFHUHPDLQVFDURULHQWHG7KHGHFLVLRQRIWKH*UHHN0LQLVWU\RI(QYLURQPHQWWRLQFOXGHD
PHWURSROLWDQF\FOHQHWZRUNLQWKHQHZ0DVWHU3ODQRI$WKHQVLVWKHUHIRUHYHU\LPSRUWDQW7KHSODQQLQJRI
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WKH QHWZRUN ZDV D FKDOOHQJH IRU RXU UHVHDUFK WHDP DV F\FOLVWV DUH VWLOO UHODWLYHO\ IHZ DQG $WKHQV LV
FKDUDFWHUL]HGE\DYHU\FRPSOH[ODQGXVHDQGWUDQVSRUWV\VWHP0LODNLVHWDO
:H GHYHORSHG D IRXUVWHS PHWKRGRORJ\ VHHNLQJ WR FRPELQH WKH WHFKQLFDO SUHUHTXLVLWHV RI SODQQLQJ
ZLWKWKHSUHIHUHQFHVRIIXWXUHQHWZRUNXVHUV7KXVZHLGHQWLILHGVSHFLILF]RQHVZKHUHF\FOHURXWHVVKRXOG
EH GHYHORSHG E\ DQDO\VLQJ WKH XUEDQ VWUXFWXUH RI $WKHQV 7KHQ ZH WXUQHG WR H[SHULHQFHG F\FOLVWV WR
HYDOXDWH WKH SODQQLQJ FULWHULD DQG WKHLU ZHLJKWV IRU WKH F\FOH URXWHV VFHQDULRV 7KURXJK WKLV EDODQFHG
DSSURDFKRISXEOLFSDUWLFLSDWLRQDQGPXOWLFULWHULDDQDO\VLVZHVXFFHHGHG WRGHVLJQD IXQFWLRQDOQHWZRUN
FRYHULQJPRVWRIWKHF\FOLVWV¶DFWLYLWLHVWKDWFRUUHVSRQGVWRWKHSUHIHUHQFHVRIWKHHQGXVHUVUHJDUGLQJ
WKH F\FOH URXWHV FKDUDFWHULVWLFV 7KLVPHWKRGRORJ\ LV XVHIXO IRU FLWLHV WU\LQJ WR LQWURGXFH DQG SULRULWL]H
F\FOLQJ LQIUDVWUXFWXUH EHFDXVH LW IRFXVHV RQ ZKHUH F\FOLVWV ZRXOG SUHIHU WR F\FOH PDNLQJ VXFK
LQYHVWPHQWV PRUH VXFFHVIXO LQ DWWUDFWLQJ XVHUV ,W LV DOVR YHU\ LPSRUWDQW WKDW F\FOLVWV IHOW WKDW WKH\
FRQWULEXWHGGHFLVLYHO\WRWKHGHVLJQRIWKHQHWZRUNDQGWKHUHIRUHWKH\SURPRWHGWKHUHVHDUFKUHVXOWVWRWKH
SXEOLF WKURXJK WKHLU ZHEVLWHV ZHE IRUXPV QHZVSDSHUV DQG SXEOLF GLVFXVVLRQV :KDW LV SDUWLFXODUO\
QRWHZRUWK\ LV WKHIDFW WKDWF\FOLVWVSUHIHUPDLQDUWHULHVZLWKVWUDLJKW OHJLEOH WUDFLQJVDQGJHQWOH VORSHV
7KH\GRVRGHVSLWHWKHKLJKWUDIILFYROXPHVDQGVSHHGVDVWKH\WKLQNWKDWWKHVHD[HVZRXOGIDFLOLWDWHWKHLU
PRYHPHQWDQGVKRXOGEHUHGHVLJQHGDQGEHFRPHPRUHKXPDQIULHQGO\7KHVHDWWLWXGHVDQGSUHIHUHQFHV
DIIHFWHGWKHVKDSHRIRXUF\FOHQHWZRUNZKLFKLVUDGLDODQGRULHQWHGWRZDUGVWKHFHQWHURI$WKHQV,WLV
SDUWLFXODUO\LQWHUHVWLQJWKDWWKLVLVWKHVKDSHDQGFKDUDFWHULVWLFVWKDWSUHGRPLQDWHLQPRVW(XURSHDQFLWLHV¶
QHWZRUNV HJ /RQGRQ &RSHQKDJHQ %HUOLQ KLJKOLJKWLQJ D FRPPRQ GHVLJQ DSSURDFK DQG SRVVLEOH
FRPPRQSUHIHUHQFHVRIF\FOLVWV

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
$FNQRZOHGJHPHQWV
7KH 2UJDQL]DWLRQ RI 3ODQQLQJ DQG (QYLURQPHQWDO 3URWHFWLRQ RI $WKHQV IXQGHG WKLV UHVHDUFK LQ WKH
IUDPHZRUN RI WKH QHZ0DVWHU 3ODQ IRU $WKHQV:H ZRXOG OLNH WR WKDQN *HRUJH 1DWKHQDV 7UDQVSRUW
3ODQQHU IRU KLV FRQWULEXWLRQ LQ VKDSLQJ VRPH RI WKH F\FOH URXWHV VFHQDULRV DQG WKH  F\FOLVWV ZKR
SDUWLFLSDWHGLQWKHZRUNVKRSV
$WKHQV
3LUDHXV
)LJ7KHLQLWLDOQHWZRUNVFKHPHDIWHUWKHDSSOLFDWLRQRIWKHPXOWLFULWHULDDQDO\VLVLQF\FOHURXWHVVFHQDULRVOHIWDQGWKHILQDO
PDSRIWKHPHWURSROLWDQF\FOHQHWZRUNDIWHUWKHVSDWLDOFRYHUDJHDVVHVVPHQW3KDVH$FRQWLQXRXVOLQH3KDVH%GDVKHGOLQH
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5HIHUHQFHV
$WKHQV8UEDQ7UDQVSRUW2UJDQL]DWLRQ$8722'+RXVHKROG7UDYHO6XUYH\$WKHQV$872

$WWLNR0HWUR6$$0'3*60HWUR'HYHORSPHQW6WXG\$WKHQV$0'3*6LQ*UHHN

'LOO-	*OLHEH-8QGHUVWDQGLQJDQGPHDVXULQJELF\FOHEHKDYLRU$IRFXVRQWUDYHOWLPHDQGURXWHFKRLFH3RUWODQG25
2UHJRQ7UDQVSRUWDWLRQ5HVHDUFKDQG(GXFDWLRQ&RQVRUWLXP

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(XURSHDQ(QYLURQPHQWDO$JHQF\7UDQVSRUWDWDFURVVURDGV7(50LQGLFDWRUVWUDFNLQJWUDQVSRUWDQG
HQYLURQPHQWLQWKH(XURSHDQ8QLRQ/X[HPERXUJ223(&

(XURVWDW(8HQHUJ\DQGWUDQVSRUWLQILJXUHV/X[HPERXUJ223(&

*UHHN&\FOLVWV1RQ*RYHUQPHQWDO2UJDQL]DWLRQ&\FOHURXWHVLQ$WKHQV

0DUVKDOO6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6WUHHWVDQG3DWWHUQV/RQGRQ6SRQSUHVV

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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2-+5LQ*UHHN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
3DSDYDVLOHLRX'0LODNLV'	9ODVWRV7K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&DUGHSHQGHQFHRUDSSHWHQFH"([DPLQDWLRQRIDWWLWXGHVWRZDUGVVXVWDLQDEOH
PRELOLW\LQWKH*UHHNFDVH3URFHHGLQJVRIWKHWK:&75/LVERQ

6HQHU,1(OXUX1	%KDW&5$QDQDO\VLVRIELF\FOHURXWHFKRLFHSUHIHUHQFHVLQ7H[DV867UDQVSRUWDWLRQ
±

6WLQVRQ0$	%KDW&5$QDQDO\VLVRIFRPPXWHUELF\FOLVWFKRLFHXVLQJDVWDWHGSUHIHUHQFHVXUYH\7UDQVSRUWDWLRQ
5HVHDUFK5HFRUG±

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

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1DWLRQDO6WUDWHJLF5HIHUHQFH)UDPHZRUN$FFHVVLELOLW\
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

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